A 9-year-old West Indian girl presented with a fourmonth history of right epiphora and was found to have a mass protruding from the right lower punctum. There was nothing of note in the past ophthalmic or medical history. The mass was explored by a canaliculostomy. The canaliculus was seen to be grossly distended, and a papilloma originated from a stalk attached to the epithelium of the lacrimal canalicular ampulla. The papilloma was shaved off. Two months later it recurred at the same site and was similarly treated. Two months later it again recurred at the same site. (Syringing and a dacryocystogram suggested an obstruction at the lower end of the sac.) The papilloma was excised, the lacrimal sac was explored and found to have mucosal thickening, but no papillomata were seen. Six months later it recurred at the same site and an additional papilloma was seen arising from the superior canaliculus. Both were excised. At operation the superior papilloma was found to originate from the middle of the superior canaliculus and the inferior to originate from the ampulla. Cryotherapy was applied to the base of each. One month later it recurred and was seen to grow 4 mm in two weeks Correspondence to Mr R Williams, FRCS. prior to excision ( Figs. 1 and 2 ). Both were again excised, but more extensive double freeze cryotherapy was applied. She was last seen four months after this and there was no further recurrence, but there was depigmentation of the skin and canalicular blockage. At no stage was she seen to have papillomata of the conjunctiva.
Lacrimal canalicular papillomatosis was first described by Demaiens in 1818. ' The aetiology and management remain obscure. We report three cases seen in the Lacrimal Clinic at Moorfields Eye Hospital, London, and review previously reported cases.
Case reports CASE 
1
A 9-year-old West Indian girl presented with a fourmonth history of right epiphora and was found to have a mass protruding from the right lower punctum. There was nothing of note in the past ophthalmic or medical history. The mass was explored by a canaliculostomy. The canaliculus was seen to be grossly distended, and a papilloma originated from a stalk attached to the epithelium of the lacrimal canalicular ampulla. The papilloma was shaved off. Two months later it recurred at the same site and was similarly treated. Two months later it again recurred at the same site. (Syringing and a dacryocystogram suggested an obstruction at the lower end of the sac.) The papilloma was excised, the lacrimal sac was explored and found to have mucosal thickening, but no papillomata were seen. Six months later it recurred at the same site and an additional papilloma was seen arising from the superior canaliculus. Both were excised. At operation the superior papilloma was found to originate from the middle of the superior canaliculus and the inferior to originate from the ampulla. Cryotherapy was applied to the base of each. One month later it recurred and was seen to grow 4 mm in two weeks Correspondence to Mr R Williams, FRCS. prior to excision ( Figs. 1 and 2 ). Both were again excised, but more extensive double freeze cryotherapy was applied. She was last seen four months after this and there was no further recurrence, but there was depigmentation of the skin and canalicular blockage. At no stage was she seen to have papillomata of the conjunctiva.
The histology of all the specimens showed a squamous papilloma (Fig. 3) . There was no cellular atypia, koilocytosis, or nuclear inclusion bodies. Electron microscopy did not show any virus-like particles. Viral cultures of the lesions and viral serology were negative on two occasions. The white blood cell count and a standard set of immunological tests were within normal limits. CASE 2 A 39-year-old Guyanan male resident in England presented with a mass on the tarsal conjunctival aspect of the right upper lid which had been present for three weeks. He was otherwise well. This was excised and found to be a squamous papilloma. Seven months later it recurred at the same site, and additional papillomata were seen growing out of the superior and inferior puncta. At canaliculostomy these were found to originate from the ampulla of the canaliculus. All were excised. During the next five years the canalicular lesions recurred on 11 occasions at intervals of one to nine months, and on two occasions additional lesions of the tarsal conjunctiva recurred. All recurrences were excised at the base. On four occasions cryotherapy was applied to the base but it did not appear to modify the recurrence. On one occasion radiotherapy was given 3600 R to the inner canthus and 2400 R to the lid, but the papillomata continued to enlarge for six months after 9. I Lacrimal canaucularpapluloma. this and were then excised. During this period dacryocystograms did not reveal any filling defects of the lacrimal sac.
There was then a respite of four years until he again developed symptoms at the age of 48, nine years after the original presentation. For three months he suffered mucous discharge from the previously treated right eye. A hard mass was palpable in the region of the lacrimal sac, and a dacryocystogram (Fig. 4) showed filling defects of the lacrimal sac compatible with mutiple papillomata. He was treated with trifluorothymidine drops five times daily for two months with no relief. He then additionally developed recurrent papilloma of the.tarsal conjunctiva. A dacryocystorhinostomy was performed and the lacrimal sac was found to be full of papillomata. All were excised along with the conjunctival papilloma and cryotherapy applied to their bases. Three months later, a small mass was noted in the inferior end of the incision scar. This was excised and found to be an intramuscular papilloma not communicating with the mucosa. Three months later there was a recurrence on the tarsal conjunctiva, which was excised and the base treated with cryotherapy. Eight months after this there was a recurrence in the superior canaliculus and a papilloma in the nose arising from the mucosa at the site of the previous dacryocystorhinostomy. Both were excised and treated with cryotherapy. He was last examined 10 years after this, and there were no further recurrences or further tumours. The histopathology on all specimens was similar to the first case. CASE 
3
A 24-year-old white male presented with a twomonth history of unilateral epiphora. Twelve years previously he had a squamous papilloma of the tongue, but there was nothing else of note in the previous medical history. On examination papillomata were protruding from the superior and inferior puncta. There were no conjunctival papillomata. Canaliculostomy was performed, and both papillomata were seen to originate from stalks attached to the ampulla of the canaliculi. These were excised and cryotherapy was applied. The canaliculi and nasolacrimal duct were probed and found patent to the nose. The pathology was similar to that in cases 1 and 2, and electron microscopy did not reveal virus-like particles. There was no recurrence for three years after surgery and he was then lost to follow-up.
PREVIOUSLY REPORTED CASES
The previously reported cases are summarised in Table 1 ."''
Discussion
The cases reported here show that lacrimal canalicular papillomata are not usually associated with papillomata of the conjunctiva or lacrimal sac but a minority may be. They are usually unilateral, present with epiphora, with or without a mass, and occur at all ages, and the natural history is one of multiple recurrences over many years.
Human papilloma virus is a DNA virus; it may be implicated in lacrimal canalicular papillomatosis.
Eleven serotypes occur and have been linked with papilloma of the skin, larynx, and genitalia." Evidence of papilloma virus causing conjunctival papillomata is accumulating from histological appearances, immunofluorescent staining of specimens, ' Treatment of lacrimal canalicular papillomata is to expose the base and excise the papilloma. Cryotherapy has been shown to be an effective alternative treatment of conjunctival papillomata'"'8 and may be considered in lacrimal canalicular papillomata. An attempt at cryotherapy of lacrimal canalicular papillomata would also necessitate canaliculostomy to expose the base of the papilloma, and it has not been reported as the sole treatment. Antiviral chemotherapy has only once been tried and was ineffective, as new papillomata grew while it was being given, and there was no effect on the existing papillomata. The methods tried to prevent recurrence, cryotherapy, and radiotherapy have not been shown to be successful and may lead to local complications.
